A quantitative image processing framework was developed to convert the fluorescence image data into a format which was more amenable to mathematical analysis. As detailed in this additional information, a key step in this processing was transformation of the signal intensity data from a twodimensional image coordinate on to a one-dimensional layer-normalised coordinate. This coordinate partitioned phenotypically distinct epidermal layers allowing them to be considered separately, but otherwise extracted bulk changes in fluorescence intensity across the relative depth of the tissue, and along the gradient of keratinocyte differentiation. The epidermis was segmented, with layer boundaries (yellow lines) manually specified to demarcate: the basal layer, the spinous and granular layers, and the transitional layer (Table AF1 .1). The normalised distance coordinate was specified to use linear interpolation for calculating the relative distance within a tissue layer (middle panel, at centre), with whole numbers corresponding to layer boundaries (middle panel, at right). (C) Fluorescence signal intensity was extracted from each sampled position and mapped onto the normalised distance coordinate, before applying LOESS smoothing to extract bulk changes in target abundance across the depth of the epidermis. MEK: MAPK/ERK Kinase. Adapted from Cursons et al. (2015) [1] with permission from BioMed Central.
The normalised distance coordinate

Histological markers and identifiable tissue layers
The epidermis has been extensively studied as a model system of cellular differentiation [2, 3, 7, 8] and a number of histological markers have been identified for the different epidermal tissue layers, of which several were apparent within the single-target labelling (Table AF1 .1).
Manual segmentation of the epidermal tissue layers was performed using these histological features, with "layer boundaries" specified at the whole-number values (Table AF1. 
Calculating the normalised distance
Linear interpolation was used to calculate the relative distance within each tissue layer ( Fig. AF2.1 [middle panel, at centre]), such that the normalised distance (dnorm) can be specified as:
ilayer is the integer associated with the tissue layer (Table AF2. 1; e.g. 0 for the basal layer, 1 for the spinous and granular layers) d1 is the shortest distance to the deep tissue layer boundary d2 is the shortest distance to the superficial tissue layer boundary Development of the normalised distance coordinate was motivated by variations in the thickness of the epidermis: within patients, due to the presence of rete ridges (projections of the epidermis into the underlying dermis; Fig. AF1 .2A, red arrowheads), and between patients ( Fig. AF1.2 , A and B are from different patients). These differences are apparent within the measured distributions for the thickness of the segmented epidermal tissue layers and total epidermal thickness ( Fig. AF1.3 ). The basal layer showed a consistent thickness across all three patients, with a mode around 10µm (Fig. AF1.3A) reflecting the fact that this is defined as a layer of cells directly adjacent to the underlying dermis (Table AF1 .1). The spinous and granular layers of Patient Two (green) had the highest thickness (Fig. AF1.3B) , and Patient One (red) had a slightly higher thickness than Patient Three (blue). Patient Three also had a slightly lower thickness for the transitional layer (Fig. AF1.3C ), however the pattern of relative thicknesses from the spinous and granular layers was largely reflected in the total epidermal thickness (Fig. AF1.3D ).
Variations in epidermal thickness
Despite these large differences in epidermal morphology, the LOESS smoothed immunofluorescence data showed relatively good agreement between patients after transformation on to the normalised distance coordinate as illustrated in Fig. AF. 1.4 . 
